. Photocurrent density of a Fe2O3-TiO2 photoanode illuminated from the front-and backside. Measured in 1 M NaOH under simulated AM 1.5 G irradiation (100 mW/cm 2 ). Figure S4 . Stability measurement of an "over-Fe2O3-TiO2" photoanode at 1.23 VRHE under simulated AM 1.5 G radiation (100 mW/cm 2 ). The origin of the spikes is due to oxygen bubbles, which accumulate at the surface of the photoanode and block the semiconductor-electrolyte junction. The electrolyte (1 M NaOH) was replaced after the first scan. Note: The measured photoanode is not identical with the photoanode illustrated in Fig. S1 , 1, 2 and 3. Figure S5 . Transmittance measurement of an "over-Fe2O3-TiO2" and "bare-Fe2O3-TiO2" photoanode. Note: One part of the hematite-titania photoanode was covered with a tape, while the other part was overlayered with "Fe20Cr40Ni40Ox". Figure S8 . Mott-Schottky plots (1/C 2 vs. E) for a "bare-Fe2O3-TiO2" (left) and an "over-Fe2O3-TiO2" (right) photoanode. Each point was obtained upon fitting the corresponding Nyquist plot at each potential in the dark to a classic Randles circuit (resistance and capacitance in parallel; for fittings the capacitor was replaced by a constant phase element, the value for n was never lower than 0.88). The linear fitting was performed in the 0.7-1.0 VRHE potential range. The measurements were performed in 1 M NaOH electrolyte in the 100 mHz-1 MHz frequency range and the AC amplitude was 10 mV. Table S1 . Flat band potential values (Efb), bulk donor densities (ND) of both, "bare-Fe2O3-TiO2" and "over-Fe2O3-TiO2" photanode. Efb and ND values were estimated from the x-intercepts (at 1/C 2 =0) and the slopes of the Mott-Schottky plots ( Figure  S8 , SI †). Errors stem from the goodness of the linear fittings. Table S2 . Resistances associated with charge trapping (Rtrapping) and transfer (Rct,ss), capacitance associated with charge trapping (Cbulk) and transfer (Css) and the corresponding values for n (constant phase element) at different applied potentials for the "bare-Fe2O3-TiO2" photoanode obtained upon fitting the respective Nyquist plots (Fig. S11, SI †) to the equivalent circuit shown in Fig. S10 Table S3 . Resistances associated with charge trapping (Rtrapping) and transfer (Rct,ss), capacitance associated with charge trapping (Cbulk) and transfer (Css) and the corresponding values for n (constant phase element) at different applied potentials for the "over-Fe2O3-TiO2" photoanode obtained upon fitting the respective Nyquist plots (Fig. S12, SI †) Figure S13 . Qualitative depth profiles of an "over-Fe2O3-TiO2" photoanode after prolonged polarization for Na (electrolyte impurity), Si (glass underneath FTO layer), Ca (electrolyte impurity), Ti (film layer), Cr (overlayer), Fe (both overlayer and film), Ni (overlayer) and Sn (FTO layer). Figure S14 . Qualitative SIMS depth profiles of the sample described in Fig. S13 , SI †. Figure S15 . Bulk capacitance plotted as 1/C 2 at different applied potentials for a bare and an overlayered photoanode as obtained upon fitting the respective Nyquist plots (Fig. S11, 12 , SI †) to the equivalent circuit (EC) shown in Fig. S10 , SI †. The measurements were conducted in 1 M NaOH under simulated AM 1.5 G illumination. Error bars stem from the goodness of the fittings. Note: This Fe2O3-TiO2 photoanode exhibited a slightly lower performance compared to the photocurrent density shown in Fig. 1 . Figure S16 . SEM micrograph (top) and EDX spectrum (bottom) of a "bare-Fe2O3-TiO2" photoanode. Ti and Fe atomic percentages (from EDX): 10.13% ± 0.13% Ti, 89.87% ± 0.35% Fe. Note: The SEM micrograph (top) represents the area, where the EDX spectrum was taken.
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